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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a negative resistor 
for a crystal oscillation circuit to be set at a sufficiently 
large value and to ensure stable oscillation in a liquid by 
using an odd number of amplifiers and a feedback circuit 
including a liquid crystal sensor. 

SOLUTION: When a crystal resonator in an oscillation 
circuit is used as a liquid sensor, the resonator is soaked 
in a liquid and changes in frequency are measured under 
each condition. In a liquid, effective resistance of the 
crystal resonator is about >20 times as much as that 
measured in the air. Thereby, stable oscillation is difficult 
to be attained in the oscillation circuit. Thus, in order to 
improve amplification ratio of an amplifier, an odd 
number of amplifiers are connected in series to secure 
sufficiently large negative resistance of the oscillation 
circuit. Thus, stable frequency is supplied. An amplifier 
circuit uses three IC inverters and connected in series 
to obtain a liquid sensor having satisfactory oscillation 
intensity and also to attain negative resistance of the 
oscillation circuit up to about -3 kQ to -5 kQ. 
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[Claim(s>] 

[Claim 1] A ndge oscillator for liquid sensors constituted from a feedback circuit containing two 
odd amphfier and Xtal sensors for liquids. staining two 



or more 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

HLia, Application! This — rela.es » *e osctoho, circuit wWeh mates — »» « the 
Xtal sensor in a liquid. 

Option of the Prior Art! The osciUator circuit using the convention. quartz resonator has Ion, 
tZy Z, stole osciUator crcnits are developed, and the actol condition is put m prac^ use. >» 
order that the q ^ a as a hquid sensor 

h 1 oTle Cency nnder a monograph affair. In this case, if the effect resistance of a ,uar K 
til ctlparls the inside of an and a h q »,d, the effecnve resistnnce valne in a Uqnrd wr.1 hecom 

hTtto orTore toes of the effecnve-resrstoce valne in air. General*, a mart* resonator can he 
Z saed irJL eanivalent circnit, and shows the syntol and e.ectrical bivalent c*cu,t o a 
expressed effective-resistance valne of a quartz 

:r::"v"~Ta Uqnfd. Therefore, * - — rid, the 

stable oscillation is very difficult. 

IZLoe) to he Solved hy the Invent When to conventional oscillator circuit is used, just as it dips 
J—!! » (for sensors, into a liquid, itia a usua. stale tot it is quenched. This invent so.ves 
to ahove defeet and oners to osciUalor circuit which performs an oscihator stole as a h,u,d sensor. 

IZns for Sowing the Problem! The conventional ridge osci.la.nr .a a basic circuit where what is shown 
TZLa and is — . Since to effect-resistance value ,s very large » 

m!m^or an oscillation is difficult in thia kind of osc.lla.nr circuit. Therefore, .n order to arse 
ZlZ™ degree of amphfier, two or more odd ampltor was connect «o a ser.al. Genevan 

npu aldhach circuit does not have phase rotation about 180 degrees in and a has. mrcm 

f « , s,nee a theory lop ,s impose for an oscillation, in this type of crcuit, an - - 



was completed. 
[0005] 

[Function] Although the negative resistance of the oscillator circuit which can oscillate the conventional 
oscillator circuit and which was seen from the quartz -resonator side had -200ohms - common -300 ohms, 
the negative resistance of the oscillator circuit of this invention has been enough checked even in 
-3kohm*-5k ohm. Therefore, this circuit is a circuit which can supply frequency stable enough as an object 
for liquid sensors. 
[0006] 

[Example] Drawing 1 is the example 1 of the oscillator circuit for liquid sensors of this invention. The 
amplifying circuit of this circuit connects three inverters to a serial using the IOized inverter. Drawing 2 
is the example 2 of the oscillator circuit for liquid sensors of this invention. The amplifying circuit of this 
circuit is an oscillator circuit of the three -step amplification which used the transistor. In addition, as for 
the quartz resonator for liquid sensors used in this example, it is natural that the electrode of one of the 
two of a vibrator electrode is insulated thoroughly. 
[007] 

[Effect of the Invention] Although it was very difficult in the conventional ridge oscillator to drive the Xtal 
sensor in a liquid, if the oscillator circuit of this invention is used, the negative resistance of an oscillator 
circuit can also be designed greatly enough, and an oscillation sufficiently stable also in a liquid is 
possible for it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The basic circuit of the example 1 of this invention is shown. 
[Drawing 21 The basic circuit of the example 2 of this invention is shown. 

J^winglal The symbol and electrical equivalent circuit of a common quartz resonator are shown. 

iDmwing^L The Colpitts oscillator circuit which is a basic circuit of a ridge oscillator is shown. 

iT^ingSl The Hartley oscillator circuit which is a basic circuit of a ridge oscillator is shown. 

[Description of Notations] 

Xtal- Quartz resonator 

R : resistance 

L • inductance 

C * electrostatic capacity 

Tr : transistor 

Rl : Equivalence effective resistance of a quartz resonator 
CI : Equivalence electrostatic capacity of a quartz resonator 
Ll Equivalence inductance of a quartz resonator 
CO : Interelectrode capacity of a quartz resonator 
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